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FLAT_CABLE INTERFACE SPECIFICATION FOR THE SMD-. MMD-. AND CUD FAMILIES 

I . • 

i.a scope 

This document describes the Interface requirements of the Magnetic 
Peripherals-. Inc. SHD, MMD and CMD type disk drives. For 
specific product characteristics see Table li for additional 
product detail reference SMD-. MMD or CMD product specifications. 

H.Q APPLICABLE DOCUMENTS 

SPEC b470 e J300 - Product Specification Storage Module Drive CSMD> 
SPEC b470 5 5700 - Product Specification Mini-Module Drive CMMD> 

SPEC 7Saaa221 - Product Specification Cartridge Module Drive CCMDJ 

3.0 GENERAL DESCRIPTION ■ V"' 

The Interface for all SMD-. MMD and CMD devices use compati¬ 
ble line.drivers and receivers. All Interface lines carry the 
same definition and timing conditions where commonality can be 
achieved. Some Interface lines have different timing require¬ 
ments because of the basic product characteristics. The fol¬ 
lowing Interface signals vary in the different products! 

A- TAG 1 E- SEEK ERROR 

B* TAG 2 F. ON CYLINDER 

C- INDEX G. SERVO CLOCK 

D. SECTOR H. SEEK END 

I. SERVO OFFSET 

J. yRITE PROTECTED 
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MODEL 

TYPE 

PRODUCT 

TYPE 

NO. 

HEAOS 

TRANSFER 

RATE 

BYTES/ 

TRACK 

BYTES/ 

CYLINDER 

BYTES/ 

SPINDLE 

CYLINDER/ 

DEVICE 

FIXEO 

HEAD 

CAPACITY 

FIXED 

MEDIA 

rmiriTv 

REH0VA8LE 

HEDIA 

9760/62 

SMD 

S DATA 

1 SERVO 

9.677HIU 

20 160 

|00 800 

41 428 800/ 
82 958 400 

411/823 

NONE 

NONE 

ALL 

9764/64 

SHD 

19 DATA 

1 SERVO 

P.477HIII 

20 160 

383 040 

T 47 429 440/ 
315 241 920 

411/823 

NONE 

NONE 

ALL 

9730-12/ 

9730-24 

MMD 

2/4 DATA 

1 SERVO 

9.477HHI 

20 160 

40 320/ 
80 640 

12 902 400/ 

25 804 600 

320 

NONE 

ALL 

NONE 

9730-I2F/ 
9730-24F 

HMD 

2/4 DATA 
48 FIXED 

1 SERVO 

9.677HHI 

20 140 

40 320/ 
80 640 ♦ 
FIXED HDS 

12 902 400/ 

25 804 800 

PLUS 48 FIXED 
HEADS 

320 *12 
FIXED HO 

9*67 680 

ALL 

NONE 

9730-80 

HMD 

10 DATA 

1 SERVO 

9.477HIIZ 

20 160 

100 800 

82 958 400 

823 

NONE 

ALL 

NONE 

9730-80F 

HMD 

10 DATA 

1 SERVO 

48 OR 94 
FIXED 

9.477HMI 

20 160 

100 800 
♦ FIXED 
HDS 

82 958 400 
PLUS 48 OR 96 
FIXED HEADS 

. 823 + 

AS 10/20 m 

FIXED HEADS 

947 480/ 

1 935 360 

ALL 

NONE 

9448-16/32 

CHD 

1/2 DATA 
1/2 SERVO 

9.477MIII 

20 160 

20 140/ 

40 320 

16 289 280/ 

32 578 540 

823 

NONE 

0 

14H8 

14HB 

9448-48/64 

A . 

CHO 

3/4 DATA 

5 SERVO 

9.477HMI 

20 160 

60 480/ 

80 640 

48 867 840/ 

45 157 120 

823 

NONE 

32H8 

4 BMP 

16H0 


«. ■■ * -- »# CfLlNutK 

^1.92 HB FHT OPTION MAS I HEAD IN (.AST CYLINDER, 


TABLE 1. PRODUCT CHARACTERISTICS 
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Accessory items required-* but not furnished with the device are 
shown in the following tables: device are 


DESCRIPTION 


tfllANTITY REQUIRED 


NOTE PART NO, 


( 

( 


’A" Cable {Controller to Device> 


One per Device in star-*j 
one per multi-spindle 
installation in ftsicu 




Terminator I one per ]> ev i ca i n s tari| 

one per multi-spindle 
installation in Daisy 
Chain 

I. Multiple-* number of cables required depends on number of 
units in daisy chain. 

2 " t ^° di S its ' denote length. -CFor cable length se« 

Table 3.} 

3. In systems using the dual channel operation-* twice the 
number of cables and terminators are required. 

The above accessories are required but not included with the units* 
they must be purchased separately. 


75542300 


TABLE 2. CABLES AND TERMINATORS 


PART NO. 



CABLE 

LENGTH 

IN 

FEET 




TAB 

5 

L 

& 

20 

25 

20 

25 

30 

40 

50 

"A" Cable 
775t*42XX 

QQ 

02 

02 

03 

04 

05 

0L 

07 

OS 

0=1 

"8” Cable 
775L43XX 

DO 

□2 

02 

03 

04 

05 

0b 

07 

oa 

OR 


TA8LE 3. I/O CABLE LENGTH AND TA13S 
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DISK PACK 

NOTE 


PRODUCT DESIGNATION 

DESCRIPTION 


27 bG 

27b2 

27b4/bb 

2445 

Data Packs 

2 

2S7b 

P/N 7043*1501 

'IB 77 

P/N 70435001 

*5553-21 
P/N 70430514 

1204 

P/N 7b204Q00 

CE Alignment 
Packs 

1 

57b-51 

P/N 7043*5001 

577-51 

P/N 70435700 

553-51 

P/N 70430003 

TO BE SUPPLIED 
P/N 7b20440D 

NOTES: 

1- fluantity as required for regional maint« 

jnance. : r 


2- At least one per spindle. - A .,.r* 

3* MMD type product is provided with non—removeable media 

TABLE 4. DISK PACKS -CSflD/CMDl '• //.I 



NOTE 

PART NO. 

T8304B Field Exerciser 

1t2t3 

77442301 

T8304C Field Exerciser 

It 3 

77442302 

TB304_Fiuld Exerciser 

1t2t4 

TO BE 

SUPPLIED 

Head Alignment Kit 

1 

77440500 


NOTES: 1* 
2 . 
2- 
4. 


Quantity as required for regional maintenance. 
Includes head alignment capability. 

Operates SMDt MMD but not CUD. 

Operates SMDt MMD and CUD. 

TABLE S. MAINTENANCE EQUIPMENT 



QUANTITY RE3UTRFD NOTr 

P4RT NO. 

Logic Plug 

One per drive 

1 

243724XX 

Single to Dual Chan- •C27b4/bh> 
nel Conversion Kit -C37b0/b2> 

One par drive 


47205400 

47205000 

Single to Dual Channel 
.Conversion Kit MMD 

One per drive 


To Be 
Supplied 


NOTE: 1. Last two digits denote lens tabi one set -CD through 15} 
is provided with each SMD and CUD. MMD logic number se¬ 
lection is done by switch in logic chassis. 

2. Dual channel not available in CflD. 


TABLE h. MISCELLANEOUS HARDWARE 
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5.0 INTERFACE 

5.1 Interface Definition •- 

d T a e rd S ^ d c a L d i: A ^% afa u le . I/0 i f- L ° pi ? confi 9uration-, the Stan- 
aara b cable is 5b pm configuration. 

stindarS t i-r2f,™^S Ut sis " als ai T e digital, utilizing industry 
t ^ ansrai « e r s and receivers to provide a terminated, 
balanced, transmission system for long distances and/or noisy 
electrical environment. y 

IihK« A "ri a ^ le uf 3 ^ uistad ~P air *n flat cable. The "B" - cable is a 
B r ^'" !} at ~ Cafale . ul J h Sround plane and drain wire. Twisted- 
pair and/or ground plane shielding is utilized to minimize cross- 

cniri-^ d - red A Ce lnduc * lv ? coupling due to discharges, as well as 
control impedance variations regardless of cable lay. 

5.1.1 Terminated, Balanced Transmission System 

I^d n 7 ? 7 /?i a n S and . re «ivers of the industry standard type's 7S110A 

or . ec ^ lvaIent ars used to provide a terminated! bal¬ 
anced transmission system -Csee Figure 1>. 

5-1.5 Line Transmitter Characteristics 

ihe device controller line transmitters -CFigure 5> shall be 
compatible with the HPI line receiver described in 5.1.3. 

1. Output Signal Levels 

Control Signals — See Figure 5 
Data Signals - See Figure 1. 

5* Output Line Polarity 

Control Signals - The HPI transmitter -Crigure 5> shall be 
connected to the I/O line such that the output, labeled Z, 
snail, correspond.with the low order pin number of the pin 
assignments and in turn connect to receiver pin labeled a, 
for the unit talacted Una uhich it connacud in 
tne opposite manner. 

!u d racaiv ? r are connected in this manner, 
^logical 1.into the transmitter produces a logical 1 out 
of the receiver, except for the unit selected line whe-e 
of 1 ?? 1031 1 - lnt0 ths transn, itter produces a logical 0 uut 
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T ^ , ?u 1) !u iC M a T 0 !!l tr0ll ? r input am Plifier {Figure 3! is compatible 
with the flPI transmitter described in S.l.H. 

1. Receiver Propagation Delay 

The receiver propagation delay shall typically be 17 ns in 
o5%he r ?ogi«l°S. the l09lCal 11 and 17 " s in tha direction 


2* Receiver Input Polarity 

Control Signals - The input {labeled "B"> of the receiver 
igure 3} is connected to the lowest numbered pin of the 

' pirTlabeled ff bl ® and in turn conn ected to the transmitter 
Data Signals — See Figure 1. 

£•1*4 Terminator - 

1- "A" Cable 

A terminator resistance as shown in Figures 2 and 3 is 
required at the transmitter and receiver end of each trans- 

oi S the n .m?r e h° f *-i hS ^ ,,A, ’- Cable ' This res ^ stance is provided 
orr the unit by the terminator assembly which must be ordered 
ssp 3r*3 t 2 X.y • 

A-termination resistance is required at the controller end 
of each^lme of the "A" cable except for the Open Cable Detect 
line. See Paragraph £.2.2-7. No termination resistance is 
used on the Power Sequence lines in the "A" cable. 

2. "B" Cable ’ ■ ' 5 . 

A termination resistance as shown in Figure I is required 
at the receiver end of each transmission line of the "B" 
cable. This -resistance is provided at the unit’s receiver 
logic card. 

5.1.5 I/O Cables {See Figures l£Ai ISB-t 15C-> l£D and lb> 


£.1.5.1 "A" Cable 


ITEM DESCRIPTION 

1 Connector {LO Pos! 

1-a Contact -1 Insert 

2 Flat Cable {twisted¬ 
pairs 30 pair-* 25 ABC 


MPI P/N BERS P/N P/N SPECTRA-STRIP 

T43blll£ ^.-1043-007 

t 5424£bQ3 45045 - 

£ !5a43 c !a2 3CT-b02fi-7B-aS-10Q 
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5.1.5.2 "A" Cable Mating Receptacle on Unit or Controller 


ITEM DESCRIPTION 

l.a b0 pim right angle 

header 

l.b b0 pin, vertical 

header 


MPI P/N 
*543b*5aa4 


AMP P/N 
3-Sb47=3-4 


=5433512=1 3-37227-0 


5.1.5.3 


ITEM 

1. a 

.b 

2 . 


n S n Cable 

DESCRIPTION 

Connector {2b pcs.I 
Connector Pull Tab 
Flat Cable {2b pos.J 
with ground plane and 
drain wire. 


MPI P/N 

b5353402 

*52004301 

*5502350=1 


5.1.5.4 "8" Cable Mating Receptacle on Unit or 
-ITEM DESCRIPTION 


1. a 
l.b 


2b pin-, right angle 
header 

2b pin, vertical 
header 


MPI P/N 
e 543b‘5302 


AMP P/N 

33*5=5—3000 

34=50-2 

347b-2b 


Controller 

AMP P/N 
1-3 b 47=5-0 


=54335l0b 1-37227-3 


5.l.b I/O Cable-Characteristics 
"AT Cable 

Type: 30 twisted pair, flat-cable 
. . Twists per inch: 2 

Impedance: 100 ±10 ohms 
Wire size: 25 AUG, 7 strands 
Propagation time: l.b to 1.3 ns/ft 
Maximum cable length: 100 ft cumulative 
Voltage Rating: 300 V rms 

"B" Cable Cwith ground plane! 

■Type: 2b conductor, flat cable with ground 
Impedance: 130 ±15 ohms C3M P/N 34?b-2b! 
Uire size: No. 23 AUG, 7 strands 
Propagation velocity: l.bS ns/ft {nominal! 
Maximum cable length: 5D ft 
Voltage Ratino: 300 V rms 


plane and drain wire 
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5.2 Signal Lines 

5-2.1 Address and Control Tag Functions {received by the unit> 

Address and control functions are transferred on IQ lines. The 
significance of the information on these lines is indicated bv 
one of three tag lines -Csee Figures 4-, SA-, SB and b>. 

5.2.1.1 Cylinder Address {Tag 1> 

A. SHU and flflD Hoving Head 


Ten bus lines CTag 1> are used to carry the cylinder address 
to the device- Since the device is a direct addressing 
device- 1 the Controller need only place the new address on 
the lines and strobe the lines with Tag 1 Csee. Fiaure 7A>- 
The unit must be an Cylinder before Tag 1 is sent! The bus 
lines should be stable throughout the tag time. 


8- cm> 

Uith the CfI3>-» Tag 2 must preceed Tag 1 when a > 

volume change is made-i that is-, switching from fixed media 
to removable or removable to fixed. The correct servo head 
will be enabled at the trailing edge of Tag 1 Csee Figure 7B>. 

C« rtJ13> Fixed Head Tag and Bus 

Transfer of cylinder and head address information is con¬ 
trolled by the same timing requirements as the moving head 
sequence which is defined in Figure 7A. 8ecause no posi— 
tioner move is involved and it would be expected that a head 
select would immediately follow a cylinder select-, the mini¬ 
mum Tag/Bus timing is as shown in Figure 7C. 

The fixed heads may be used to either read or write data 
while the moveable head positioner is in motion. The 

normal sequence of events would occur in the following 
order: 3 

1- The controller issues a cylinder select with the 

desired moveable head cylinder location on the buss- 
On Cylinder" and "Seek End" will drop. 

2. The controller accesses the desired fixed head loca¬ 
tion with the appropriate cylinder select and head 
select signals. 


Or 

3 

CL. 


W 

W 

- c 
cr 

C-u. 

m 

a 

CT 

cr- 

a 

n 

ZT 

Q» 

3 

in 

IB 
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3« Conforming to the specified times for head select to 
read or write-. the controller can read or write on the 
fixed head memory. The absence of "On Cylinder" and 
"Seek End" will not cause a "fault" in the unit when 
reading or writing on the fixed head shoe. 

4* At the completion of the seek by the moveable head 
positioner-. "On Cylinder" and "Seek End” will become 
true.. 

S- When the read or write operation is complete on the 
fixed head-, the controller may readdress the moveable 
heads by sending the appropriate cylinder select -Czero 
track seek> andhead select signals. The cylinder 
select command is required in order to clear the fixed 
head mode. 
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5.5.1.2 Head Select {Tag 5} 


( 


SMD - This signal is the head address that will be selected bv hits 
pressntcn the bus lines when Tag 2 is true. The Logical/Physical 
Addressing relationship for the SI1D is in Table 7 summarized below: 


HEDIA DATA 

SHD 

40/80/08 

SMD 

i so/boo ns 

Data Surfaces/Device 

s 

IT 

1 

□ 

411/a23 

n 

Ooveable Heads/Surface 

Fixed Heads/Device 

Hoveable Cylinders/Device 

Fixed Cylinders/Device 

1 

0 

411/323 

Q 

floveable Heads/Logical Cylinder 

S 

1*1 

Fixed Heads/Logical Cylinder 

a 

0 

{loveable Cylinder Addresses 

0-410/0-322 

0-410/0-322 

Fixed Cylinder Addresses 




w 

o 

a 

n 

«'c 

. : 3 

- 10 
. 3 


Cl 

a 

3 


TABLE ? 


LOGICAL/PHYSICAL ADDRESSING ShD 


M368AJ 


riflD - This signal is the head address that will be selected by 
bits present as the bus lines when Tag 2 is true. ••• . . 

With.the fixed head option incorporated in the IWDn the 4a/ e 5£ a 

culiirifi^ flX ?^- hea 55 ara . addressed by the controller as logical 

^dressing scheme allows maximum interface 

with Jhl ^ W i th -? e mavln 9 hea d storage of the.nhD and also 

fo^thpL^o - araiI y Ths 1 ?9ical/physical addressing relationship 
for these devices is summarized in Table 2 below: P 


MEDIA DATA 

MMO 

12 M8 

HMD 

24 H8 

MMD 

80 M8 


DATA SURFACES/DEVICE 

M0VEA8LE HEA05/SURFACE 

FIXED HEADS/DEVICE 

H0VEA3LE CYLINOERS/DEVrCE 

FIXED CYLIN0ERS/0EVICE 

M0VEA8LE HEAOS/LOGICAL CYLINDER 
FIXED HEADS/LOGICAL CYLINDER 
M0VEA8LE CYLINDER ADDRESSES 

FIXED CYLINDER ADDRESSES 

1 

2 

48 

320 

12 - 
2 

4 

0-319 

396/907 

2 

2 

43 

320 

12 

4 ‘ 

4 

0-319 

896/907 

5 

2 

48/96 

823 

10/20 

1a A 
0-822 

896/905/915 


Zll * ?6 M3 FIXED HEAD OPTION HAS 3 ADDRESSABLE HEADS IN CYLINDER 

905. 


£^1.92 M8 FIXED HEAD OPTION HAS 1 

ADDRESSABLE HEADS IN CYLINDER 

915. 
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CMD “ In the CM) this tag transmits head and volume 

address bits on the bus lines to the device {Figure 5B>. This 

command must be followed by a valid seek command-, {Tag 1} if 

=? le ?? a ! v ? lum ! is different than th. pr.vl.usly selected 
volume-, since a volume change is not executed until the next 
valid cylinder address code, see table- 


2 “i* 

p2 

jL 

2° 

BUS BITS 

0 

cr 

a 

a 

HD No. 0 

REN 

1 

□ 

d 

1 

HD No. 1 

Tr 

1 

a 

1 

a 

HD No. 2 

FXD 

1 

a 

a 

Q 

HD No. 0 

FXD 

1 

0 

i 

i 

HD No. 3 

FXD 

1 

i 

□ 

a 

HD Na. 4 

FXD 


TAG 2 BUS DECODE FOR CM) 


* This bit is volume address which is stored in a bistable 
within the T44B drive* The stored volume address and 
"TAS 1" result in a volume select if the cylinder address 
is valid. 

The Logical/Physical Addressing relationship for the CUD 
is summarized below: 


OEBXA DATA 

CT!B 
It. 09 

COB 

32 03 

COB 

H4 03 

COB •: 
t><* 03 




Bata Surfaces/Bevic* 

1 

2 

3 

«l 




Bovaabla Haads/Surfaca 

1 

1 

1 





Fixed Heads/Bevice 

0 

a 

0 

a 




flovaabla Cylinders/Bavica 

423 

423 

423 

422 




Fixed Cylinders/Bavica 

0 

a 

a 

a 




flovaabla Heads/Logical Cylinder 

1 

2 

3 





Fixed Heads/Logicai Cylinder 

0 

0 

0 

a 




flovaabla Cylinder Addresses 

0-422 

a-422 

0-422 

0-422 




Fixed Cylinder Addresses 

- 

- 

— 

— 


* 
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( 


s.a.1.3 Control Select {Tag 3 j 


control^operation? 3 ^ Snabla and must bo true for tha entire. 


T 

.r- 

W 


1. 


Write Gate {Bit OJ 


2. 


S *^ 6 “ l Jsr 

Read Gate {Bit I> 


O • 

n 

c. 


n> 

3 

Ct¬ 


rl 

o 

3 


Enabling of the Read Gate {Fi 0U( . o ca . ? 

ata on. the transmission lines the ? nd enafa iss digital rear? 

Sate triggers the read chain to s^ehi* 3 ? 1 " 9 edsa of R efd - 

pattern. «ee Figures 8A 2 d t J g , ^ h J«J» «» « all tarot 

for typical Read Gate Timing.> 

■.. . Cv-.r.;,. a 


T3 

3 

<a 


Servo Offset Plus {Bit 2} 


SMS/CMS — when this nn.i . , . • 
the nominal On Cylinder nasit^™!'’ the actuatop is offset from V 
Figure 7A/7B for timing ! ,towards the spindle! {sep f t 
delay is required Before'a ^ r °n P - n9 Offset Plus, a 4 ms : : 

" r -*»nsjunss- 1 .,= M ! 


- ouxon snould be at 

MMB — Uhen this . 

heads is performed in the drive n ° p *? ys * ca i movement of the 
requirements of *» Vivi Fam 

cm only * rf BfH .. e*t — , : SUre 7A 


m nB , . „ , fop timing. 

o^fseHl^K^ be^m^truer^^ulttni 0 " 3 ? 3 is " a «^ 

offset is cleared or Write Sate is dropped* 1 S ° fals ® “ hsn 

'P . . _ 


Servo Offset Minus {Bit 3> 


«™ - When this . PSratl0n Sh ° Uld bs abt =”PCac 


MMD - - a *-j>an snould be at 

heads is^erformed^ir^the dri!e n ° movei " a "t of the 

zrr w triva l 


CMS Q „i„ ‘ — ' iyurB for timing. 

offset 1 *^ become iS t^ue! Sh Fault Wh -n° ffSat is active ’ 

®t 13 c ieared or Write Gate is dropped. 11 9 ° falsa uhen 
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5. Fault Clear {Bit 4> 


A Pujsa, 10D ns minimum-, sent to the Device will clear the 
ault flip-flop if the fault condition no longer exists. 


( 


&»• AM Enable -CBit S> {See Note} 

IIl?t.o n r^ ddreS I n ! rk> Enable lina ‘ r in conjunction with 

or Rsad Gate ’ allows the writing or recoverinq 
of Address harks {Figure SA>. tilhen Ah Enable is true while 
Write Cate is true, the writer stops toggling and erases the 

th^ a unit e i^? g h ? h-f d 2 r H SS - nark *. Urite ^ault^detection in 
the unit is inhibited during writing of an Address Hark. 

? nabls is true while Read Gate is true, an analog 
comparator detects the absence of read signal. If 

t Jl s ? rased area is greater than lb bits, an 
Address Hark Found signal will be issued. 

NOTE: If AddressTlark is not used. Bit 5 must be held to a 
logical 0 during Control Select functions. . 

7. RTZ. {Bit b> • /- 

A pulse, 250 ns minimum, l.Q ms maximum, sent to the device 
will cause the actuator to seek track 0, reset the Head 
Register, select the cartridge volume {CflD only}, and 
clear the Seek Error flip flop. y . 

This seek is significantly longer than a normal seek to 
acquisition*^ shculd only be used for recalibration, not data 

3. Data Strobe Early {Bit 7} 

When this line is true, the Device PLO Data Separator will 
strobe thedataat a time earlier than nominal. Normal 
strobe timing will be returned when the line is false. 


.=5. Data Strobe Late {Bit 6} 

When this line is true, the Device PLO Data Separator will 
strobe the data at a time later than nominal. Normal strobe 
timing will be returned when the line is false. 

NOTE: The Data Strobe signals are intended to be an aid in 
recovering marginal data. The data strobe position 
returns to nominal when the respective signals qo 
false. 3 
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Release -CBit T} {Dual Channel Only} 

eSS«J a if°th a P Cnit b is dH 0r H% l8C J i0n * y tha othar Channel 

Timer" faal„;2 “ XS d ?^ red to function with "Reserved 

tS S.sI?a«[on S? ?£%«&!“£ f ? " S {n0mi " al} Slicing 

rasiIto^ e a’d thS ti?er " ay ba customar altarad r bj h °hangi^g"a 
? d 5?? acltor t0 obtain delays from S00 ns to 10 
seconds. Enabling Release wilL always clear Reserve and 

?iW f e l ‘?r"f t0 ? ban : al a « a « independent of theses"™ 

Tbe Raserve Timer is enabled by means of a 

Hitts the ch f ssis * Inhibiting the Reserve Timer 

bhe davica bo . stay Reserved until specifically re¬ 
leased oy the operating channel. A unit is Reserved^mmoH- 

S0Q a ns foiifl S ® leCti ? n '’ but may be pele ased any time after* 
loqic chass?H!mg selection. By means of a switch in the 

xt ls also possible to absolutely reserve a 
device to one or the other channels. y V ® a 

5.2.1.4 Unit Select <•- 

•Priority Select -CBit •» {Dual Channel Only* HJfg 

a!lri n 3 h^n? i 1 ? 2 is true '' the unit wil1 bs unconditionally selactad 

™’. y 

to tha drive. The opposite channel can oain access !I !! 

Isea 1 ! i S l f a-lni° n £ aS b ? e " performed on the selected channel 
• 10 i* F ? r tlmin 9 see Figure 1 . Following a priority 

oon!S?t-S n S" 8 cba, ? ns J' a11 interface signals are inhibited^ the* 
opposite channel including "Unit Selactad" and Busy". - 

5.2.2 Individual Lines 
• I* Sector Hark 

a. snD/nnD 

integrit5 r is a eaiiLf der i V r a r fr< l" tha “ 6rv0 track. Timing 
F?m,™ ins maintained throughout seek operations {see 

siitch JL, ? numbai r °I sactars Per revolution is 
sector = S lof?“?he1ullch d e% ta ^r? b cL y ed C °o U n t ri^ b i^h / in 

=f 8 dib°Iis/sect“ S clo=k a s h uh S e“i t Sos^: SSantS 3 fi * ad nU " b9r 
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Switch? 

No. of dibits/ 
sector clocks: 


0 1 2 3 4 S 

1 2 4 fi lb 32 


t ? a ^ la ii 

fc.4 12a 25b 512 1024 2045 


To calculate the proper switch positions for 
desired, use the following formula: 


the number of sectors 


Mbits or Secto r Clocks/Revolution Dibit or Sector Clock 
No. Sectors “ Count/Sector 

Example for a sectors: ~ a = Itao 


close switch 10 = 1024 
R = 512 

7 = 12 a 
3 = a 
2=4 
1=2 

One dibit or sector 0 = 1 

clock for SH Counter Reset _1 

TbSo" dibits or sector clocks/sector 


Each dibit or sector clock -C30b kHz clock> is equivalent to 12 
data bits. 


8. CriD 


The sector.pulse is derived from the servo track. Timing 
integrity is retained when Ready is active, and through¬ 
out seek operations in which no volume change is affected. 
There are L3 sector pulses available per revolution Csee 
Figure 17>. When combined with index in the controller, 
this divides the tracks into b4 even length sectors. 

Other sector counts are available by changing the sector 
switches whose binary weight indicates the number of 
sectors desired. 


NOTE-. Th. sector pulses uill_.be inhibited upon receiving 
the Cylinder Tag associated with a volume change 9 
until the detection of the first index of the new 
volume -Csee Figure 17>. 


NOTE: Not all sector counts are even length. For example, 
a SO sector option would allow 50 even length 
sectors with an odd length sector at the end. The 
• following even length sector counts are available: 

**■* S, 7, a-t 10-1 121 14, 15, lb, 20, 21, 24, 23, 
30, 32, 35, 40, 42, 43, Sb, b0, b4, 70, 50, 34, 

105, 112, 120, and 123. 


CL 


i/i 

w 
c 
cr 

m 
r> 
cr 


O 

n 
3- 
C i 
3 
Id 
ro 
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( 


( 


3. 


2. Fault 

The folJLowing e types r ^f’faui ? Ult co r dition exists in the device 
Faul ‘’ Hell slue? the davi???"' 

0ff Cylinder, and Write ^ ault ’* Urit:e or 

tion. A fault condition will ii»Irtffi 8 , du r x "? ? Read opera- 

a 0 hfi* eVent data dest ruction. The DC the wr i ter 

a below normal voltage from theI f- lt(q * Fault indicates 
supplies. The Head Select FauH- P ‘ u^ lve negative power 
haad is selected.TheSritC J"? X 5? ta f that "=ra thll one 

SenCa ° f > -rtf current^or^thQ 3 absence 1 of 1 "urita U data. tha 8b " 

the 0 Pa'"ator y p?neU 8 |? e | a ?t a p°P?[]?^ 5? lect ’ or Fault Clear cn 
{providing the fault no lolllr |li?ts} F ?",? h8 Fault carcl 
m individual flip fions asa Faults are also stored 

cleared only by plueril? ?L„ dr „ "' 8 aid, and nay be 

by means of thl Switch In th? f?ult“??rT c i aarin 9 tha fault 
tanance aid has no effect on uni^pe'llwon™ 8 “° r8d “' ain - 

0TZ SPEC. F ° r f8Ult SU!,n,ary ’ saa paragraph 7.2 in Product 
Seek Error 

When this line is true, a Seek u 

may only be cleared bv oerfnrl- Er ° has occur red. The error 
that the unit vas unlbll ?p f °??|?f e f| f 2 ‘ ™is signal indicates 
miDJ or that the carriaos Pl 5 nove Ulthi n SDO ms, iexcanh 

recording field or r^fi^ L ?,^ t0 a P° sit i°" outside th| P 
Return-to-Zero Se?k !?,? U f 3al track address. A 8 

return the heads to cuiinw WJ -li clear tha Seek Error cnnrii *-• 
signal to the Controlul? Z8r °’ and enabla an On Cylildll 

|7“f ,F y n i? d add?lsl?l? t ?^e t slll< a I?r?? aC - S { ? H tPacks f °h 

within 100 ns of the Cylinder Seler* r ? r Slsnai will go true 
movement is inhibited th8 cappia ge 

nnD jp 

for an ilulal^lllf^oreions „i U not Sscode 

- a £ 

Th Z bey ° nd ^ head 8 cylinders? atUS 
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( 


cm) - if 

the Seek 
the Cylinder 


an address greater than 623 tracks is addressed. 
Error signal uxli go true withinlSO ns maximum of 
lag. Carriage movement is inhibited. 


Select 


4. On Cylinder 

This status indicates the servo has positioned the heads 
over a track. The status is cleared with any seek instruc¬ 
tion causing carriage movement, or a zero-track seek. A 
carriage offset will result in loss of On Cylinder for a 
period of 2.7S ms {nominal}- for all devices. 

SHI) - For a zero track seek. On Cylinder drops for 30 ns 
{nominal! {see Figure 7A for timing!. 

IWD —For a zero track seek. On Cylinder drops for 30 ns 
{nominal!. For a seek to fixed head cylinders. On Cylinder 
drops for 5 ns maximum {see Figures 7A and 7C for Timing!- 

CUD - For a zero track seek on the same volume. On 
Cylinder drops for ISO ns maximum. For a zero track seek 
with a volume change. On Cylinder drop for 4 ms maximum 
-{see Figure 7B for Timing!. 

5. Index 

This signal occurs once per revolution, and its leading 
edge is considered the leading edge of the Sector Zero, 
typically S.S ns {see Figure 10!. Timing integrity is 
retained throughout seek operations for all devices. 

CflD - Index will become invalid when a volume change is 
made. Index will remain invalid until the new servo head is 
selected and Index is properly decoded on the new volume. 
Index signal to the controller is gated off during a volume 
change. If volume switch occurs within an Index Time, the^ 
pulse will not be gated off, it will be allowed its full time 
out. Upon changing volumes the first index from the newly 
addressed volume may occur in an interval of from HSQ ps to 
17.3 ms after the volume change is initiated. 


b. Unit Ready 

When true, and the device is selected, this line indicates 
that the device is up to speed. The heads are_positioned 
over the recording tracks, and no fault condition exists 
within the.device. 

t 
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Open Cable Detector 

intsrf=ro C f bl L dSteCt circuit *see Figure 3> disables the 
■J22 i n the event that the "A" interface cable is dis¬ 
connected or controller power is lost. 

Jo ohl H • *1? transmittai-s should bo paralleled-, and 
at the°controllar^end. reS1StanC6 t0 9r ° Und Si,ould ba used 

Unit Select Tag 

This signal gates the desired logic number into the laaier 
number compare circuit. The unit will be seated internally 

timino *nf*p? Um> a ^ ar laadlng edge of this signal. For * 
triggered? ^ U * N ° te that this ^tion must be edge * 

In Dual-Channel units-, Unit Select Tag also forces the riauira 
to be reserved to that channel, providing selection o?cSrs 

Reservfnnar^r E** d T e “ ed “"l«» by release command, 
thf 7 ^ d Power-down/power-up. If Bus Bit 1 and 

the desired logic number is present with Unit Select Taq, a 
Priority Select will be performed, refer to paraqraoh S 2 1 4 

leading 11 5 , „*?i'S t ? d i '’ te "" all V tOD ns SXKJg f^r’ 4 ' 
If hiJh °f, Unit Select Tag. For timing sea Figure 11. 

will be graced priority! 21 Si " ultansousI ^ Channel * - 

Unit Select CH°, 2 1 , 2 2 and 2 3 } 

These four lines are binary coded to select the loq-*caI 
number of 1 of lb devices. The unit number CO through 15} 

if ® els 5 tab } s fa y means of switches located on a cardan the 
logic chassis CflhDT or on a logic plug on the unit’s nnp.a- 
tor panel CSilD and CHD}. P 9 6 Unit s opera 

Address hark Found 

nark Found, is a pulse which is sent to the controller 

th^first ° f at lsast missing transitions and 

cne first zero of the zeros pattern. 
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The controller must drop the Address hark Enable line {Bit 5 } 
upon receiving Address hark Found {AI 1 F> and valid data will 
be presented on the I/O lines following the AMF Dulse! iinnn 
sensing the dropping of Address hark Enable line, the Address 

Figure°fi>! PUlS ® WlU be reset uithin fl *° maximum {see 

NOTE*. Under certain conditions it is possible that the nm>' 
couid issue a false Address Hark Found signal during 
f" addr ®? s mark search operation. This would occur 9 

f* au e * lsted which simulated the electrical 
characteristics of an address mark {at least lb mis¬ 
sing transitions followed by a zero}. 

It is recommended provisions be made in system hard— 
ware.or software to allow recovery from,, or avoid the 
possibility of detecting falsa AflF signals. 

11* Unit Selected 

!ha r M U "v t r S ? leCt linas c °mpara with the set- 
9 *u f * hs Unit Select switches in the logic chassis-, and 

Unit SlprtpH 1 ?® ad P ° f Unit S ? lect ta 9 is received-* the 
if” 1 ’ Selected line becomes true and is transmitted' to the 

thS " 8 " ca 5 1 ? " Csae p i 9 wre 11}. Multiple Unit 
Sal-cted responses on a daisy-chain system indicate dupli¬ 
cate switch settings have been used. 

12. Write Protected 

Enabling the Write Protect function inhibits the writer 
under all conditions, illuminates a LED located on logic 
cards in WID and on the operator panel in SHD and CfID, and 
sends a Write Protected signal to the controller. Attempt- 
lng to write while protected will cause a fault to be issued. 
The Write Protect function is enabled by a switch located on 
a card in the logic chassis on the WID and by a switch or 
switches on the operator panel on the SUD and CilD. 

- When this line is true, it indicates that the 
w ^ta protected. This signal will occur during main- 
tenance when Head Alignment is being performed, during fault 
conditions that inhibit the writer, or when write protection 
is^desired on the =3446 by depressing either of the PROTECT 
switches. If Write Gate becomes true when the drive is write 
protected on the selected volume, then the Fault Line will 
become true. The write protected condition can be cleared 
by depressing the appropriate PROTECT switch or by clearinq 
the causing condition as appropriate. 


w 

o 

o 

n 

c 

3 
<0 
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3 

cr 

Qi 

3 
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13. Seek End - 

- ■ —i 

or 

Seek End is the combination of ON CYLINDER or SEEK ERROR w 

indicating that a seek operation has terminated. w 

o 

n 

STtD - For a zero track seek. Seek End drops for 30 us 
nominal {see Figure 7A for Timing}. 

HOD- For a zero track seek. Seek End drops for 30 us 
nominal. For a seek to fixed head cylinders. Seek End 
drops for 5 us maximum -Csee Figures- 7A and ?C for Timing}. 

CUD - For a zero track seek on the same volume. Seek 
End drops for 150 us nominal. For a zero track seek with 
a volume change. Seek End drops for 4 ms maximum -Csee Figure 
78 for Timing}.. If a cylinder address greater than 555 has 
been selected -Cillegal cylinder address}. Seek End will go 
false for approximately 150 us. . 

In Dual Channel Drives the Seek End Signal sent to the 
unselected channel will normally be a constant one. However, 
if while the Drive is selected on a channel, and the apposite 
channel receives a selects this action will be noted by 
circuitry within the Drive. Then, when the selected channels 
Select and Reserve Latches are cleared, the Seek End signal 
sent to the waiting channel will go to a zero for 3Q us. 


14. Power Sequencing -Csee Figures ISA, 15B, 15C and 1SD} 

™?-.- S f quencin ? retires ac power on, START switch on, and 
REf10;_ START switch {switch selectable in device} in the 
Remote position*. Applying ground to the Pick and Hold lines 
cause the first device in sequence to power up. Once 
this device is up to speed, the Pick signal is transferred 
to the next active device and repeated until all active 
devices are powered up. Individual devices may be started 
and stopped once power sequencing is completed. 

A power failure necessitates a new power up sequence. 

Uhan inLocai Start mode, each device is independently opera¬ 
ted by its respective START switch. ' 

In the Remote Hode, a Pick or Hold is considered to be pre- 
sent from the Controller whan a ground is present on "A” 
cable Pin ST for Pick and Pin ST for Hold. 

( 
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IS. Busy {Dual Channel Only! 

Slfi C u l ? alr ® ad V reserved and/or selected, a Busy 
signal will be issued to the "A" cable and unit selected y 

2ie S pLr? SUe ?h* n " B " cable to tha ch annel attempting 

This busy signal will be issued from the device 

L5° n "?f t0r U ^ thin b0D ns ^Hawing the selection 
attempt, and will remain at this status until Unit Select 

,5 ^ r °PP e d or the unit is no longer busy. Unit Selected 

St Timing>. t0 , '" bU SUSy ^ControLer^seVn^ 

NOTE: The CflD has no Dual Channel option. 

S.2.3 Data and Clock Lines {Figure 13! 

1. Write Data 

Jack. 11 " 6 Carries data “ hich is to be recorded on the disk 
5. Servo Clock 

IJj S fu VO clock is a Phase-locked =1.1,77 MHz clock generated 

sSD m and e rnn rV °T^ aCk u qUadbitS 0n the nr53) ‘' and dibits on the 
SMD and CrtD. This phase-locked clock {Figure 13! is 

used to generate write data. Servo clock^s available at 

clock i| S raShasfS ta ? wlth . Unit Select!. For OID, servo 
clock is rephased at a volume, change {see Figure 17 }. 

3. Read Data 

™». Mgurfl3rda?a! hS raCovered data in the NR Z form 

4. Read Clock 

The Read Clock defines the beginning of a data cell. It is 

■ S- 1 di!^;ii y H d ! riV * d cl0 5 k . signal and is synchronous 5ith 
the detected data as specified in Figure 13. This signal is 

a™ a “d d S^? lnU ° USly ’ and iS id =Vn= Hthin^” 

5. Write Clock 

This line transmits tha Write Clock signal which must be 
to the NRZ data as illustrated in Figure 13. 
^ lock 1S . tha Servo Clocx retransmitted to the 

bC trCnCCittId a r Ur i^ e ope !: ati ° n - 7hs Write Clock need not 
^ 3f5 ltted continuously, but must be transmitted at 
least 2SD ns prior to Write Enable. 
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S.3 Data Format and Data Control Timing 


The Record Format on the disk fl „ w 

The index and sector puL e Ta re a L'faL 0 ? 01 ° f * he '^roller, 
ler to indicate the beginning of a t^rk f ° r USe by the c °ntrol- 

n?urtl IZ 2?U: d 

designing U rfo?mat? tS ThI°fonoiinJ ? USt ?? recognized when 
parameters: oilowmg is a list of those format 

1* Read Initialization Time 

Between the deselecTinn n-e _ , 

another head, there is a and . th ? selection of 

to circuit characteristics* Tho^^ “ lthin the device due 
a^head change until data can 11*HI® f r ° m th ® initiation of 
without error, is 54.0 us, maximum^ a selected head 

tion-r and 10 us for r°ari {S '° for haad selec- 

for phase lock synchronization!^ stabxlizat i°" and R.Q us 


2. 


Urite-To-Read Recovery Time 

Assuming head selection is stabilized fh= «.• 

read gate can be enabled after switch, 7 nf^ tlma • lapse before 
is 10 us, minimum. switching the write gate off 

Read-To-Urite Recovery Time 

mini Pin V Sa ^ ? a ^ Cb °° anabl Sg b write d ga-a S shill J ap s% frc<n 

minimum -Csee Figures BA And SOI * e gate shall be 0.3 us. 


minimum Csee Figures BA^rdas}’ 

Beginnmg-of-Record Tolerance {See notes on Figures 14 a and 

This tolerance must be provided to a n n „ <? 
conditions of haad skewed eireSit 

This gap oust be uritten uith a oiniouo of , t bytes of 2aras , 
Read PL 0 Synchronization 

phase-locked 

b* Sync Pattern 

beginning^of^the SdSSV'dlS*™*? lnd i“ tln « «» 

minimum required!. data area ' Cone one" bit is the 


5. 
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7* Write Driver Turn On 


a. 


■S', «*:: i:ir* STc^rs »* *■<* M or ons byta . 

possible splice areas are located. ln ° rdar t0 kn0 " “ he ™ 
End-of-Record Tolerance «ee notes on Eigures »i' and M S > 

Itel the e poslibili?y Sf S destroyinq d thi ze ^°%“ hi<:h <=Umin- 

written with a Ut^dispI^S"^! and ° f 3 reCord . - 

S.3.1 Write Format Procedure 

The V follouing S procedure ii^oSrnLTEj 1 ?^ ^ar 

PROCEDURE 

1. 


s e ei a t C o t r. dSSirBd Unit ’ ^^nder, voluoe ECUS only>. head and 


2. 


3. 

4. 

5. 




Search for leading edge of desired sector. 

Detect leading edge of selected sector. 

Immediately bring up Write Gate and start writing zeros. 

Wriue all zeros for head scatter and PLO sync areas -CH7 bytes}. 
7. Write a sync pattern, the address, and the address checkword. 

<ll t bytes>! er ° S f ° r Writs spllca Sap and PLO sync field 

**“ * sync Pf ttarn *- the data field, the two byte data 

field checkword, and the one byte oad t ho hp!! r 

preferably be a worst case pattern^ ’ Th d * flald should 


10 . 


11. 


l^rTL^r ale^L^th"^ SfftVS.S" W ^ 

data S f olio wing ^s^ao"?" Vt^s^^fe^^ % tha 

the next sector pulsl. - preferable to write zeros to 

g«. Contrall.r sHoula „ ri[a . u 2Irss [n 
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5-3.2 Control Timing {Figure.BA or fiB> 

1- Read 

The control line associated with a read command is the Read 
(sc3u6 line. 

The leading edge of Read Gate forces the phase locked oscil- 
lator to synchronize on an all zeros pattern. Read Gate also 

after 6 ! l2?k°t! P ri!f° f •*5® da J a ? e P aratop ° p to the I/O lines 
dhmnoH *°5 k t ?"’ d J ta internal time out. Read Gate must be 

»«!2 P ?SL and ra i sed a 93in after going through a splice area. 

“ d j ate ® ay 5 e enabled bO ±4 clock counts after the lead¬ 
ing edge of index or sector. 

The sync pattern search may begin 3fl servo clock counts ' 
after the leading edge of Read Gate, or after the trailing 
edge of Address hark Found. 9 

?? ad S «=J Ch i n9 and read a »Pli««r stabilization {see Figure ' 
fiA or SB> shows the latest acceptable time at which a hfad 

0rd ?r to . psad the next successive sector 
{with the format described in 5.3>. 

? a J a 5 /0 4 n f S n I ay not have valid da ta until T ^is from lead- 
• mg edge, of Read Gate, due to phase loch synchronizing time. 

h"f U !I!L that thers fae no splice area after Read Gate is 

□rougnt up* 

2. Write Data Field ■ 

The control line associated with a Write operation is Write 
G2 ts* - 

The sector address must.always be read and verified prior to 
writing the data field, except while formatting. 

Writing the data field must always be preceded by writing- 
the PLO sync field and sync pattern. 

The Controller must provide a three bit internal delay 
{approximately 0.3 ps> between the trailing edae of the 
Read Gate signal and the leading edge of the Write Gate 
signal {see Figure BA or fiB>. This delay will allow for 
signal propagation tolerances and prevent a possible over¬ 
lap of the Read and Write Gate in the unit. 

Writing the data field must always be followed bv writinq 
the checkword and at least an eight bit pad at the end of 
the checkword. 

During formatting. Write Gate is raised immediately upon 

ITrllL J r Ct uT; ^ rins a record u P date , Write Gate 

sad “ lthl 4 n L two bits of the last bit of an address, 
but no closer than 1 bit. ’ 
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